Proteolytic response to oxidative stress in mammalian cells.
Oxidative stress in mammalian cells is an inevitable consequence of their aerobic metabolism. The production of reactive oxygen and nitric oxide species causes oxidative modifications of proteins often combined with a loss of their biological function. Like most partially denatured proteins, moderately oxidized proteins are more sensitive to proteolytic attack by proteases. The diverse cellular proteolytic systems are an important secondary defense against oxidative stress by degrading oxidized and damaged proteins, thereby preventing their intracellular accumulation. In mammalian cells, a range of proteases exists which are distributed throughout the cell. In this review we summarize the function of the cytosolic (proteasome and calpains), the lysosomal, the mitochondrial and the nuclear proteolytic pathways in response to oxidative stress. Particular emphasis is given to the proteasomal system, since this pathway appears to be the most important proteolytic system involved in the removal of oxidatively modified or damaged proteins.